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EXAMINATION REPORT 



International application No. PCT>CA 03>00014 



I. Basis of the report 

1 . With regard to the elements of the international application (Replacement sheets which have been furnished to 
the receiving Office in response to an invitation under Article 14 are referred to in this report as "originally filed" 
and are not annexed to this report since they do not contain amendments (Rules 70. 16 and 70. 17)): 

Description, Pages 

1 -51 as originally filed 

Sequence listings part of the description, Pages 

55-60 as originally filed 

Claims, Numbers 

1-16 received on 09.02.2004 with letter of 04.02.2004 
Drawings, Sheets 

1iS0-20>S0 as originally filed 

2. With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language in which the intemational application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation f umished for the purposes of the intemational search (under Rule 23.1 (b)). 

□ the language of publication of the intemational application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of intemational preliminary examination (under 
Rule 55.2 andibr 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the international application In written form. 

□ filed together with the intemational application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable fomn. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure 
in the international application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence 
listing has been furnished. 

4. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 

□ the drawings, sheets: 
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5. □ This report has been established as if (some of) the amendments had not been made, since they have 

been considered to go beyond the disclosure as filed (Rule 70.2(c)). 

(Any replacement sheet containing such amendments must be refened to under item 1 and annexed to Ms 
report.) 

6. Additional obsen/ations, if necessary: 

V. Reasoned statement under Article 35(2) with regard to noveltyi inventive step or industrial applicability; 
citations and explanations supporting such statement 

1. Statement 

Novelty (N) Yes: Claims 1-16 

No: Claims 

Inventive step (IS) Yes: Claims 1-16 

No; Claims 

Industrial applicability (lA) Yes: Claims 1-16 

No: Claims 

2. Citations and explanations 
see separate sheet 
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1. Cited documents 

Reference is nnade to the following documents: 
D1: Millet O. et al, J. Am. Chem. Soc. 2000, 122, 2867-2877; 
D2: Tolllnger et al, J, Am. Chem. Soc. 2001, 123, 11341-1135; 
D3: US-A-5 891 643. 

2. Re item V: Reasoned statement under Art. 35(2) PCT: 

The invention concerns a method to identify a ligand site obeying a two-state or more 
complex binding behaviour In a transient complex of a ligand with a target molecule. 

Document D3 may be regarded as representing the closest prior art because it 
discloses a method to detennine the dissociation or binding affinity of various ligands to 
various target molecules. The method of D3 comprises 
preparing a ligand with at least one nucleus detectable by NMR, 
titrating a target molecule with various concentrations of the ligand, generating two- 
dimensional correlation spectra at each concentration of ligand and determining the 
dissociation constant between target molecule and ligand on the basis of differences in 
the spectra. 

It can be considered to be a problem of the determination of dissociation rate constants 
according to the method of D3 that it necessitates an accurate knowledge of the 
concentrations of ligand and target molecules. 

According to the invention, this problem is overcome by (Item b of claim 1) collecting 
NMR relaxation dispersion profiles for the ligand nucleus at two or more magnetic 
fields, detemiining (item c of claim 1) apparent transverse relaxation rates from said 
dispersion profiles, collecting (item f of claim 1) NMR relaxation dispersion profiles for 
the ligand contacted with at least one concentration of the target molecule for every 
concentration of the target molecule at two or more magnetic fields, fitting (item g of 
claim 1) said dispersion profiles by including the predetemiined relaxation rates for the 
free ligand and using a two-state exchange model independently for every nucleus, and 
independently or simultaneously for every concentration of the target molecule; and 
detemiining (item h of claim 1) a ligand site obeying a two-state binding behaviour on 
the basis of the fitting procedure (item g). 

Although steps d)-f), if taken alone, would be known from prior art, see, for instance, 
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INTERNATIONAL PRELIMINARY International application No. PCT/CA 03/0001 4 
EXAMINATION REPORT - SEPARATE SHEET 



documents D1 and D2 mentioned in the description, the metliods disclosed therein had 
not been applied to the identification of ligand sites with the steps of preparing a ligand 
and collecting NMRD profiles for the free ligand at two or more magnetic fields, see 
Items a) and b) of claim 1 . Consequently, the step of Including relaxation rates 
detemnlned with steps a) and b) of claim 1 in the fitting procedure defined in item g) 
would not be obvious w.r.t. documents D1 and D2. 

Thus, claim 1 is inventive. The same applies to the other claims because they concern 
preferred embodiments or a use of the method, respectively. 
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WHAT IS CLAIMED IS; 



1. A method to identify a ligand site obeying a two-state or more 
complex binding behavior in a transient complex of a ligand with a 
target molecule, said method comprising the steps of: 



by NMR; 

b) collecting NMR relaxation dispersion profiles for free 
ligand at two or more magnetic fields; 

c) detemnining apparent transverse relaxation rates for the 
nuclei detectable by NMR at two or more magnetic fields; 

d) assigning resonance pealcs to the specific NMR 
detectable nuclei of the ligand with one- and/or multi- 
dimensional NMR; 

e) contacting the ligand with at least one concentration of a 
target molecule; 

f) collecting NMR relaxation dispersion profiles for the 
ligand with every concentration of the target molecule at 
two or more magnetic fields; 

g) fitting the NMR relaxation dispersion profiles by a two- 
state exchange model independently for every nucleus, 
and Independentiy or simultaneously for. every 
concentration of the target molecule; and 

h) determining a ligand site obeying a two-state binding 
behavior based on feasibility of extracted R2b and Pb 
parameters or the quality of the fitting of step g). 



2. The method of claim 1, wherein the ligand of step a) has at least two 
detectable nuclei. 



a) 



preparing a ligand with at least one nucleus detectable 
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3. The method of claim 1 or 2, wherein the ligand in step e) is contacted 
with at least two concentrations of a target molecule. 

4. The method of claim 3, wherein the ligand is contacted with three 
concentrations of target molecules. 

5. A method to detemnine quantitatively the dissociation rate constant 
(koff) for a transient complex of a ligand with the target molecule 
comprising the steps of: 

a) Identifying a ligand site obeying a two-state or more 
complex binding behavior in a transient complex of a 
ligand with a target molecule with the method as defined 
in claim 1 , 2, 3 or 4; and 

b) Extracting /<bff values for the ligand sites obeying two-site 
or more complex exchange mechanism, said koff values 
being a measure of the affinity of a transient complex of 
the ligand with the target molecule. 

6. A method according to claim 1, 2, 3. 4, or 5, wherein the ligand is a 
polypeptide. 

7. A method according to claim 1 , 2. 3, 4. 5 or 6. wherein the ligand is a 
''^N-enriched polypeptide. 

8. A method according to claim 1 , 2, 3, 4, 5, 6 or 7, wherein the ligand is 
a mixture of polypeptides and/or molecules. 

9. A method according to claim 1 . 2, 3, 4, 5. 6, 7 or 8, wherein the target 
molecule is a protein or a protein assembly. 



10. 



Use of the method as defined in claim 1, 2, 3. 4, 5, 6, 7. 8 or 9 to 
detemiine amino acid residues with detectable NMR relaxation 
dispersion as a constituting binding hot-spot. 
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11. Use of the method as defined in claim 1 . 2. 3, 4. 5, 6. 7, 8. 9 or 1 0 to '^T 
identify two or more ligands that can be linked together to create high- 
affinity molecules. 

12. Use of the method of claim 1, 2, 3, 4, 5, 6 7, 8 or 9 to study high- 
affinity protein-protein interactions or slow-dissociating ligand-target 
complexes. 

1 3. The use of claim 1 0, 1 1 or 1 2. wherein the ligand is a polypeptide or a 
protein. 

14. The use of claim 1 0, 1 1 , 12 or 13, wherein the ligand is ^^N-enriched. 

15. The method of any one of claims 1 to 9. wherein in step b) said NMR 
relaxation dispersion profiles is CPMG. 

16. The method of any one of claims 1 to 9, wherein in step f) said NiVIR 
relaxation dispersion profiles is CPMG. 

17. The method of any one of claims 1 to 9, where the NMR relaxation 
dispersion profiles are collected by a CPMG method. 

18. The use of claims 10 to 14 where the NMR relaxation dispersion 
profiles are collected by a CPMG method. 
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